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ABSTRACT -

Decision theoretic testing is used to explore whether
Junior high students can improve their tendencies to make
realistic assessments of what they know, i.e. to assign
subjective probabilities congruent with their information
and reasoning about the problem at hand. 1In nine sessions
over a period of three weeks, 49 seventh graders used computer
terminals to record probability values in the form of
logarithmic. equivalents for each alternative in a randomized
set of multiple-choice math problems. Ss viewed problems,
calculated values oan a set of panels calleu a SCoRule, entered
a value for each al:ernative, and received immediate feedback
arter each problem.

Students were assigned to three treatment groups. One
worked individually, one worked individually with explicit
feedback about cobserved realism in the form of a computer-~
generated graph at the end of each session, and the third
group worked as teams of size three or four, each team sharing
a terminal and receiving the graph.

A paper-and-pencil posttest showed a slight gain in
realism over an equivalant pretest, but the difference was
not statistically significant. A dramatic shift toward
defined realism (observed realism within five degrees of
perfect realism) did occur, however, among low achievers in
the second treatment gr up. A second posttest, administered
as teams of size three instead of individually, contained
harder items than the first posttest, and realism loss was
significant, especially for the team study treatment group.

. [ 1

Analysis of theQEraining sessions and posttests revealed
differences in the stability of assessment behaviors but a
common tendency to be overconfident, to be less realistic ]
as problems become more difficult, and to distort the value of
one's knowledge when working as teams. Realis training was
most effective when explicit feedback (i.e. tile graph) was
provided and the achievement level was low. Time constraints,
however, may have reduced effectiveness, and an extended ‘
program of realism training may be needed in order to modify
long-established tendencies. ‘
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I. Statenent of the Problem .

)

Educators freguently assertc that along with knowing
facts, principles, and skills it is important that students
know what they don't know.. A student who is unaware of the
limitations of his knowledge is unprepared to make sound
judgments in situations of uncertainty. By placing either
too much or too little value on what he knows, he will make
decisions that fail to take full advantage of his state of
knowledge and may even lead to serious losses.

Above all, the educational advanLage oF
training people - possibly beginning in early
childhood - to assay the strengths of their own
opinions and to meet risk with judgment seems
inestimable. The usual tests and the language
habits of our culture tend to promote confusion
between certainty and belief. They encourage

 both the vice of acting and speaking as though
! we were certain when we are only fairly sure and
that of acting ‘and speaking as though the.opinions
we do have were worthless when they are not very
strong. (Savage, p. 800)

One type of the "usual test"” that may foster confusion (
between belief and certainty is the simple choice method in
which a single alternative receives a probability of 1.00
(certainty) even when the alternative is given only a slight
preference over the others. By excluding the other alterna-
tives in the preseace of uncertainty, the student learns to |
assign both more worth and less worth to what he knows than
he should. He passes over the value of information that
favors excluded alternatives and he gives disproportionate
value to information that supports his choice.

Applications of decision theory to testing (Shuford,
Albert & Massengill, 1966) havd led to the development of
‘new methods of responding in which students distribute
probabilities over the range »f altcrnatives. Besides im-
proving predictive validity and increasing the gmount of
information available to the teacher, decision-theoretic
tests generally require fewer items than conventional
tests. More important to this study, however, is the
capability provided by dzcision-theoretic tests for measuring
student realism, a new dimencion in student achievement.
Realidm is a congruence between the probability one assi#gns
to an event and the probability that the event will occur
given what one knows.

A student with a tendency to make realistic assessments
of his state of knowledge ana competence knows precisely
the worth of his information and reasoning in making decisions

. 1y
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and solving problers. As. a result, he recognizes his level

of mastery of a topic. Hce ‘s aware of the worth of his
judgment and awarce of his lack of critical information. He,
knows when his recason' ng is logically tight znd when it is not.

Measuring realisim is analogous to assessing the accuracy
of weather forecasting. Probabilistic predictions of rain
have become commen in weather forecasts. If rain falls with
approximately the frequency cstimated by the forecaster, he
uses his information realistically. Thus, predictions of an
80% chance of rain (p+.80) can be grouped into days when rain
fell and davs when no rain fell. If the proportion of days
when rain fell to the total of the two groups approXimates
.80, a data po.nt can be plotted on a 45 degree line indicat-
ing perfect realism (Fig. 1). If, however, predictions of
a 50% chence of rain are ascsociated with a set of days in
which "the proportion of ra:un days was only .30, a point
would appear belcw perfect realism. With erough data points,
it is possible to plot probab lity assignments against | |
relative frequency of rain and arrive at a least—squares

.estimate of the forecaster's rcalism line. Similarly, a

student deviates from perfect realism to the degree that his
reported probabllxeles fail to match his true probabilities

as reflected by th relative frequency with which his knowledgec
allows him to ascerjtain the outcome of an event (e.g. the
correct solution). .

" The relationship betwecn realism and achievement is

- depicted by the inflorinatiom sguarc (Fig. 2), in which the

horizontal dimensidn is realism and the vertical dimension

is achievement. When the studenl's actual state of knowledge .
lies below the level at which he costimates or perceives that
knowledge, the student is overconfident, in the sense that

he overvalues what he knows. When perceived knowledge is

below actual knowledge, he is underconfident. To be realistic
the student must exhibit a tendency to evaluate his knowledge
at the level of actual knowledye. Note that perfect realism

is possible at any level of achievement. As an interpretation
of the infocmation sguare, Shuford (1972; cites this Arabian
proverh:

tle .who knows and %nowvs tihat he knows,
Je is wise, follow him.-

, He who knows and Rnowsz not that he knows,
" He¢ ig asleep, awaken him.
ﬁe who knows not and ¥nows not that he knows not,
He is 2 fool, shun him.

He who knows no' and knows that he knows not,
lie is a child, teach him.

As the proverh suggests, one consequence of realism may
be more efficiernt learn'ng since the student knows where to

‘concenirate his afrorts. A tendency toward realism may have

1y
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a nunber of other important benoflts, both cognitive and
“affective. . The realistic student bas learndd to make .
critical cvaluations of knovledge claims. e has learned.
to approach problend without kiag. He has made decisions
that capitalizc on pis avzilable resources, neither exag-
sgerating nor deprecating thum. Under conditions of risk
-- and uncertainty, he manayes to kcop what he knows in
perspective.  As preparation for living in the uncertain
context outside of schocl, realism tfalnlng may have far-
reaching significance.
x .
The objective of thas study was to examine thg extent
to which realism LLaJnLng could be effective with a group .
of seventh grade math students. Realism tralnlng in this
instance was a secries of short but intensiVe sessions in
lmaLhnmatlcal probiem=-solving, using the computer to admin-
'ister and monitor decxsxon—thaoretlc +esting and to provide
"imnediate fvedback to the students. Aan effective trainina
1? program is onc that results in a significant improvement 1.
-" realism for many of tlue studentd. Ac~ording to the little
\ data available, the degree of measured realism for junior
high students appearsto bc relatively stable-over time. -
These fjﬁdlhqs, however, came from unsystemacic and non-
' statistical studies. It was the intént of this rescarch
to wnvesligate a concentrated ek fort to improve students'
assessment tendencies. .

4

\

II. Procedure

The cxwveriment was based on previous research with the
“"SCoRule, " a sct of panels bv which to translate probability
assessmeats Into logarithmic eguivalents (Shuford, 1970).

For exam, le, .on a four-alternative item with a 51ngle correeat
answer, each alternative has a .25 probabilily of beinyg correct
if each »lternative is caually likely. The logarithmic
equivalent on the SCoRule, however, is 70. An alternative

with only .10 probabi1JLy neyv~rtheless has a SCoRule value

vf 50, while the wvalue for .50 probability is 85 and .60 /
probability i1s acuivalent to 9. 1in othcr words, the
logarithmic transformation roturns Dropo tionately large
SCoRule values for lower p&ODabl@lLy values but SCczule ~_
values increase only slightly in. 1he upper range of prowmability
values.

The student assiyns SCoRule values to each alternative
and reccives the value he has assigned to the alternative
that is correct. Because his score is a log value, the
student loses l.ttle by slightly reducing the probability
ke attaches to the alternative he prefers, but by slightly

! increasing lower plobablllty values he stands to make a
substantial SCol’ule gain if one of those alternatives turns

Q

' ~




Q

ERIC.

A i Toxt Provided by ERIC

-congidered higher in achievement than the other class. A total

‘difficulty on the basis of item analysis information provided

" required th

out to be correct. Tne SCoRule scorinyg system thercfore
makes it worthvhile to the student to reveal his uncertainty.

Al Subiects: .
. — .
Two seventh yrade classes from a suburban junior high
school participated during their regular 45-minute math
periods. One class, taought by the department chairinan, was

of 54 subjects participated in the experiment but becausae of
absencegs and unexpected crrcumstances only 49 provided
adeguate data for analysis, 26 1in the high-achieving class
and 23 1n the low-achieving class. :

B.- Materials : ]

) The experiment used six forms of the mathematical
problem-solving sections, of the TIowa Test of Basic Skills.
Forms l-4 were pooled and then divided into 15 levels of

with the test. The first item at each level was assigned to

the problem set for the first training session, the second

item at each level to the vroblem set for the second session, -
etc., until nine problem sets were prepared for nine training
sessions: Form 5 was administercd as the pretest and Form 6
as the first posttest. A second posttest consisted of the
last 21 items in Form.5, which 'no S had reached during the
pretest. '

At the time »f thc pretest a SCoRule Procedures Test
was adninistered in order to mcasure ability to use the SCoRule
after pretraining (Append.x A).

3

C. Experimental Task
Nine training sessions were conducted in the Computer-
Assisted Instruction Laboratory at Stony Brook during a
three-weel veriod. A% ecach session S used a scope~and- |
keyboard computer terminal to reg:ister SCoRule values opposite i

each of four alternatives for as many items as time permitted.
The' computer monitored the inpul, converting the SCoRule log
values to probabilities. 1f the probapilities assigned to ar
item did not sum to 1.00 within a tolerance of .04, the computer
€ student to retype his SCoRule values.

.

Because of time reguired for busing to and fram the lab,
each session was 20-25 minutes in length. At the end of each
session the computer gcnerated "realism graphs" like Fig. 1 \
with two excepliomns. First, thce vertical axis was changed so
that an obrerved realisr line deviating from perfect realism

|
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in the direction of avercontidence appeared with the nprm

part of the line abovc the porie~t realism line, sitd.
-~underconfidence was graphed below parfect realism. This
Eﬁﬁhge made the graph easier to interpret to Ss since they
could readily see if they were overvaluing or undervaluing
their knowleldge. Secoad, additional feedback appeared on .
the graph:, (1) one of the following words: "realistiw,’
“overconfident, " "underconfident;" (2) the namber of
problems completed; and (3) the accumulated SCoRule scure T
for the session. "Realistic" appeared if the deviation
betwedn observed realism and perfect realism (cf. Fiyg. 1)
was five degrees or less in eirther direction. The decision
to set five degrces as the tolerance range was the result of
a series of simulations on a PDP-10 analyzing a variety, of
SCoRule settings. The simulation procedure, briefly, Ygs
to construct several 15x4 matrices, cach representing 15
four-aliternative items and log (SCoRule) wvalues *that yielded
an observed realism line with a slope- of 1.00. Slight
changes in values were made until the settings indicated to
the experimenter a clear case of either overconfidence or
\underconfidence. Departure from realism consistently
appeared when the angle between perfect and observed realism
exceedeg‘five degrees, or defined recalism.

R .

Though emphasis was on achieving realism, each session
provided the cumulative number of items and the cumulative
scorc at both the end of the session and after each item.
¢ The purpose was to encourage S to work rapidly on a number
of 1tems rather than l‘ngering over a single problem until
extensive calculations removed all uncertainty. § was told
. . to expect to ke somewhst uncertain in registering decisions
but' to do as many itcms as possible while using what he did
know as wisely as he could. The score was designed to dis-
courage carelessness on thce vart of those who worked rapidly
as well as tc orovide an incentive for attempting to do all
15 items.

.

Ss were instructed that Lhe preferred strategy in
. attacking a problent was to selt the 2CoRule to indicate no
knowledge, i.2. cach alt.rnative with .25 probability, or |
SCoRule values c¢f 70-70-70G-70. values could then be raised 1

or lowered depending on §'s knowledagsz with regard to given
alternatives. The curulative score vas also designed to |
discourage S fron simply leaving the SCoRule at the no-knowledge
level, thereby showing excessive caution.
I3 I
when a/graph appeared at the conclusion of a session, {
the experimentcy attempted to interpret the resulis with |
'comments such -as, "'Overconfident' means that you are placing
B too many points on what you consider the best alternative,"
' "'Underconfident' means that you necd to give more points to
the alterrat:ive you think is best," "'Realistic’ means that .
you are ¢iving just abont the rignt amount of value or your
- SCoRule to each alternative." Suggestions were soumetimes
made to "spread out points" (overconfidence) or to "lump .
points" (underconfidence).

6. '1.‘!- . /
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pusttest wis auntar-toted o Sy oworking as teams of three
on the ‘lav f-~ilowwng tie trs  pousttest. Thouyh they were
encEuraged o Consu ; ~cr ream nembers, they were told
to o vecord STowile volucy meparatdly, maxing their owa
Goclsiong.  w: neted carlior, the problens on the second |
posttost were ror2 dirfficu’t than those on the other two )
Foests. 1-ams wero forne? by tne .eachers in order to
secure as nuci. parsaawnaetion and couperation in the groups
as possiu;o_ )

n secondary objective, however, was to examine the
reiative 2ffects of coxposure to the graph and team problefe- -
solving. fThrec groups «cre Eovw>d 1n each class. The groups
Girifered n the t.pe of support guven during realism training.

roup ! recerted the least support, Group 2 received explicit
reph) . and Group 3 (team study} both expiici
o1 incecgacktion. vhether or not peer iateraction

srtive an o atte g realism was one «question

feedbuck (-

: - feecedback ana p
was i1n fazt s

the stud =

Each teaciicr ass
study groun in orle

qraec o0 third of his class to the tear

(354 > ke ]
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¥
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but before tiainrmag began.

class, with i J1o2h

The romarning Lvi wnands o the total sarpie wore davadeld
into four i:lots LAtoro boine candomly essigned to work alone
esther witin ar Wi fou’ SXio: a0 b the draph. The pretest was
uges Lo macte a peew'm sary cscirate of achicvewent level vy us.oqg
the nuadHer o0 cters eowpletol o an index, 3ince pretest sCores
conld aou turn te wutarrad orthaut lmg and conplicated analys:s.
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e btorule might also influence
traln‘nu annthe* index was

. - i.\lu.saL_J WoaoLal
the effecLJveness of recalism
Y,

computed usin:, eoores ) )
Test" devclopea Dy une xpor ueenlor (AppendsX 4. Corrcldat.ou
between this fam:liarity index and the number done, the math
agplicae m. oond T*lllﬂj socves were J10, 0206, and L24.
The mean nueher 2f 'wers conploted n{bhe protest was
L T .. LF ‘; Wb ALV

20.6. The mean UCoilil: LSt score
the mean in both cases, he or shce was assigned to the haigh-
achicver/h’ jh-5Cn2ale fa ditarviv nlocx. Those below the
meAN WeSOo consiucred low, « ithes in achievenent level or
SColule tamil avit, or poth. Within the four blocks Jhat

woere formad, & Jote also blocked by class and by scx.
Those 1n .the &g class (cells s and C in Fisure 23) were
B individual study treat—

randomly aﬁs:grgd ty ene of the two
ments, with the number of males in each cell kept ecual.
Srmilarcl, iww Class 8s were randomly ass:gned to cells B and
B, l-gurg 3 sinus cell Ns, sex composition, and mean scores
on blocking 'l cos for the full 2x3 design. Analysis of
variance Jisvlosed thal the treatments did not differ on the
achrevenent "Lidex (F-1.26), nor did the cells ditfer on
eithexr CAT xaLh applicalions scores (F=.56) or reading scores
(F=.19). Analysis of the 3CoRule Tamiliarity index revealed
rore variability (F=3.84, p <.0%), although individual study
tredtments were s.omilay (F=,31).
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Pretest-Postios. Copvaris.one

eaL realism. Observed

The majo: dependent
<o i i
Ty the procelure described in Appcndix

betwzen obscree
realism was cornur<

B. Table 1 ore:nte 1o mwan angle of deviation for each
Lreatneen . group nd £ the total sample on the pretest and
the two pﬂqt”wsl‘. The rozyglte ;row wssoentially no difference i
bﬁt!bﬁﬂ pretye and potuost nohat Lon except for Group 3 oa
€ geCoON n,nt cz b, Yhouqgh t“w ‘"nru1] nean znd the means

- !

ror Groups I oad I zhe o sligh
the Wilcoorn siyned-ranvs o
to d sclsse sign fic
\ ;
While the v wnitud: o° realism gain on the first post-
test 1s small, the dsrection of the ¢ ange! in standard
deviations is consictently toward improverfent, Even the
sccond porttest, which combined student téams with harder
problems and showed a shaip loss in rcalem, ndicated that

variability decicased folldowing training.

ht gain i1n realisin on Pouittest

An ecstinate of tha propnrtion “orloéf can be obtained

by conscdiring the most highly ralucd asternative as thoe

single response § would have made under classical testing

.

var. wlce was the degree of the angle

for two matched samples Falled
aree {2=.28, .11, and 1.17 respectively).

-
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1able 1

Mean Angle of Deviation from Perfect
Realism on Pretest and Posttests
By Treatment Groups in Degrees
(Standard Deviation in Parentheses)

3 K 3

¢

Realism
f First Realism Sccond Gain/Loss
Treatment Pretest Posttest  Gain/loss Posttest over Pretest
\\\ Group I 14.9 11.1 +3.8 17.4 -=2.5
. T findividual study (11.0) ( 7.2) (+3.8)\ { 6.2) . (+4.8)
without graph) i
§=15 ' \
\ ’ :
\ Group 2 14.4 10.8 +3.6 18,1 ~3.7
\ {individual study  ( 9.9) (9.1) (+ .8) ( 7.7). (+2.2)
. with graph)
A N=18
/
% -
Group 3 10.6 12.2 -1.6 22.2 -11.6
(team study (12.6) ( 9.4) (+3.2) ( 9.6) (+3.0)
with graph) v
N=16 :
o, * %
Total Sample 13.3 11.3 +2,0 19.3 ~6.0
N=49 (11.3) { 3.7) (+2.6) ( 8.3) (+3.0)

A )
p ¢.01, Wilcoxen sgiynced-ranks test

FAY

jo.
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conditions, i.e. the choice method. In’ the case of tied
values, cne 1s picked at random in order to estimate S's
responsce.  Table 2 reveals thal the pretest and first
posttest woerc of comparable dirficulty but the second
posttest was considerdbly harder. Variability decreased
on the prLtvStS as it did with respect to the rcalism
angle.

ILstimates of proportion correct confirmed the teachers'
judgment that the two classes (differed 1n achievement level.
The low class remained at least 15 points behind the high
class but showed a modest relative gain {(Table 3).

what gain in realusm that did occur on the. first
postitest came primarily from the low-achieving elass, as :
shoewn in Table 4. Although the gain of 4.2\degrees was not
statistically signifigant (2=.70), the overall pattern
indicates that the low class tended to responq more favorably
to realism Lralnlng than did the high class. The pattern also
appears when the classes are compared accordindg\ to the
proportion in each class whose observed realism Yine fell
within five degrees of the perfect realism-line,x\:e. the
proportion who were "realistic" within the range of tolerance
used in the expcriment (defined realism). In the high class
the proportion was the same for both the pretest and the first
posttest, while the proportion in the low class more than
doubled (Table 5).

The proportion who attained defined realism increased
the most for the group working individually and receiving
the realism grapn (Table 6). Team study with the graph,
however, was associated with a decreasc. Substantial posttest
gain really occurred in only one cell in the original design:
low achicvers under individual study with the graph (treat-
ment 2). Tabic 7 presents the distrxibution of Ss on the
pretest and first posttest i1n the three categories that were
used for feedback wilh the realism graph. While the number
achieving defined realism is ¢table from pretest to posttest
for five of tho six cells, undorconfident and overconfident
students move sha:ply towars re:lism an the low-class-graph
feedback group. ) v !

v
\
\
\

A

Training Scvsion Trend:s

kealiem and dilficully. Estimates of realism during
the C.A.T. sessions arc bascd on fewer units of analysis
because of  kwo major factors: absentceism and the fact that
Group 3 shared terminals. In general, Ss showed less
realistic hehavior during the nine scssiens than on the pre-
Lest anda the first posttest, but mean fluctuations remained
within the range of realism bounded\by the means of thc two

11.




Table 2

Mean Estimated Proportion Correct
On Pretest and Posttests
By Treatment Groups
(Standard bDeviations in Parenthcses)

Treatment

Group 1
(Individual study
without graph)
(N=15) '

Group 2
{Individual study
with graph)
(N=18)

Group 3
{Team study
with graph)

(N=16)

Total Sample

Pretest

.62
(.18)

.55
(.21)

.66
(.21}

First

Posttest

.61
(.13)

Second
Posttest

.48
(.11)

.52
{.11)

.46
(.12),

49

(N=49) (.11)

Table 3

Mean Estimgted Proportion Correct
on Pretest and Posttesty
. By Classes
(Standard Deviation in Parenthescs)

First
Posttest

Second

Class Posttest

Pretest
High .70 .69 .56
(N=26) (.15) (.13) (.08)

Low .54 .39
(N=23) (.15) (.08)

Total Sample .62 .49
(N=49) (.16) (.11)




Table 4

4

Mean Angle of Deviaticn from Perfect
Realism on Pretest and Posttests
By Classes in Degrees
(Standard Deviation in Parentheses)

Realism
First Realism Second Gain/Loss
Class Pretest Posttest Gain/Loss Posttest over Pretest
, %

. * %
High 9.2 9.1 + .1 16.2 .. =7.0
(N=26) (7.5) (359) (+1.6) ( 4.4) (+3.1)

. .
Low 18.0 13.8 +4.2 23.5 ~5.5

(N=23) (13.0) (10.5) (+2.5) (10.3) (+2.7)

L 24
Total Sample 13.3 11.3 +2.0 19.3 -6.0
{N=49) {11.3) { 8.7) - (+2.6) ( 8.3) {+3.0)
* %
P ¢ .01, Wilcoxen signed-ranks test
i Table, 5
Proportion Attaining befined Realism
(Within 5 Degrees of Perfect Realism)
By Classes
14
Second
Class ‘Pretest Posttest Posgttest
T
High ..35 .35 w00
(N=26) ) - —
. ‘ ::':"
o ¢
Tow .13 .30 . 00
{N=23)
- Total Sample .25 .33 T .00
. (N=49) Ty
. T ’
;u~." ,
13. 9




Table 6

Proportion Attaining Defined Realism
5 Deqgrees of Perfect Realism)
By Treatment Groups

(Within

Treatment
N

Group 1
(individual study
without graph) -
(N=15)

-~

Group 2

{individual study
with graph)
(N=18

Group 3
(team study
with graph)
(N=16)

Total Sample
(N=49)

Pretest

.13

.11

.50

First
Posttest

.20 ¢

.39

.38

.33

14.

.
s Fas

Second

Posttest

.00

|
.00

.00

.00
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) Table 7.

.

Distribution in Three Categories of OLserved Realism
. By Treatment Groups within Classes
on Pretest and First Posttest

Pretest . First Posttest
Treatment Under- Over-~ Under Over
Group N conf. Realistic* conf. ~ conf. Realistic* conf.
4
1 7 1 1 5 0 2 5
High 2 9 0 2 -7 0 2 7
. Class
& 3 10 0 6 4 0 5 5
All 26 1 9 16 0 9 17
. . .
1 8 1 1 6 2 1 5 ‘
0 7 3
Low . 9 2 1 5 .
Class; 6 0 2 4 0 1 5
All 23 3 3, 17 * 3 7 13
Total Sample 49 4. 12 . 53 3 16 30

*observed realism within five degrees of perfect realism

+
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posttests (Figure 4). Both the smallelr sample sizes and the
small number of items per session may be responsible for much
of the fluctuations throudgh mecasurcment error (sec Appendix
C for session data and for the number of itewms completed
during both tests and sessions).

N\

Fluctuations, however, do follow a consistent pattern
if they are viewed in connection with—the difficulty of the
items. .The estimated provortion correct across all Ss also
fluctuates within the range bounded by the means of the two
posttests (Figure 5). Realism and difficulty, however,
fluctuate in omposite directions, as shown by Figuye 6.
Increased diffaculty is associated with less realisn.

Most of the fluctuation occurred in the low class, which
was consistently less realistic than the high class (Figure 7).
Though the high class showed a slight tendency toward greater
realism, its performance was gcnerally stable. Both classes
exhibited variation from session to session in the estimated
proportion correct (Figure 8). The low class consistently
scored below the high group and pe¥formed less stably.
Neither class scored especially high; even the high class
found the tests. and sessions difficult. ‘fThe strong re-
lationship between realism and difficulty is apparent in
Figure 9, which shows that for the low class item difficulty
and realism angle were nearly mirror images. When the
randomly selected set of training items was relatively
difficult, Ss were relatively unrealistic, but realism over
a session improved when items were less difficult.

The comparison of the performance of the three treatment
groups during training sessions is complicated by the small
N’ in Group 3 that resulted from sharing terminals. Group 1l
(individual study without the graph) exhibited the most
realistic behavior until midway through the-gxperiment, when
Group 3 (team study with the graph) took the”lead (Figure 10).
These two groups, however, also tended to find the items
less difficult (FPigurce 11). The realism and difficulty
curves of Group 2 are another case of a near mirror image
(Figure 12).

The effect of difficurty on realism was also examined '
by comparing casy and hard i1tems that appecared during training.
Because of random presentation witliin the problem set for
each session, it was possible to divide each set into comparable
subsets: items from the casiest seven lecvels and items from
the hardest seven levels. While in a few instances S did not
encounter 1tems from one of the subsets, the number of Ss and
the mean number of items actually presented were approximately
equal for the two subsets on a given training scssion (see
Appendix D). The re2an realism angles, however, were highly

"divergent for the two supsets (Figure 12). Except for the

third session, deviation from realism was consistently
greater for harder items than for easier items.

’l 16.
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4 and 5.
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Realism gains. Despite wide variations in performance
-from session to sess‘on, Figures 4, 7, and 10 all suggest a
developing tendency toward improved realism. The overall '
standard deviation on the first posttest was smaller than on
the pretest, with the mear. angle of Session 9 at thc same level
as the posttest (Figure 4). The two ciasses were closer in
realism performance by the time o the first posttest (Figure
7)., and treatment groups tended Lo converge over the training
sessions (Figure 10).

Although the larger variability and generally larger
realism angles i1n the early sessions may sugg:st that Ss
were less familiar with the SCoRule than later in the exper-
iment, the proportion of Ss having realism angles within five
degrees of perfect realism was actually largest in the first
session (Figure 14). Moreover, the proportion was reclatively
constant except for sessions 6 and 8. When the proportion is
examined by classes, the curve for the low class tends to
tise, but the curve for the high class tends to fall (Figure
15). while the two classes finished with a similar proportion
attaining defined realism, it was because the low class gained.

The three treatment groups differed widely in .the propor-
tion attaining defined realism (Figure 15). The twd individual
study groups tended to move in opposite directions, the one
without the graph having a higher proportion in the early
sessions and the one with the graph performing more realis-
tically in later sessions and on the first posttest. The
curves of these two groups bear similarities with those of
the high and low classes, espec1allv with respect to the
crossover that occurred midway through the experiment.

Figure 17 breaks apart the curves for/the individual study
treatment groups in order to compare high and low class
proportions in these trcatments. Except for the sharp jump

on the first posttest {(no S was “realistic" on the second
posttest), the low group with the graph exhibited little
variability bkat upward spurts began to appear after the first
few tralnlng sessions. Tn¢ spurts resembled the more pronounced
variation in the high group ‘with the graph, which also appeared
late in training.

The four groups of Fiqure 17 appear in Figure 18 to show
that the pattern toward realism is not so apparent when the
mean angle of deviation from perfect realism is considered.
Some relative gain in realism for graph groups over no-graph
groups is suggested by the downward slope of the high graph
group and the catch-up pattern of the low graph group, but
angle of deviation was not as indicative of improvement as
proportion attaining defined realism.

Overconfidence ' J

The direction of deviation from realism was almost
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Pretest 1

First .
SESSIONS Posttest

Figure 17. Proportion attaining defined recalism in the
individual study treatments: low--class-graph
(open” circle), low-class-no graph (closed
circle), high-class graph (open triangle), and
high-class-no graph (closed triangle). ’
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Figure 18. Angle between ideal and observed realism
for the four groups of Figure 17.
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uniformly toward overconfidence throughout the experiment
(Table 8). Of those,with unrealistic behavior, only four
tended toward underconf.dence on the pretest, only three

on the first posttest and only two on the second posttest.

The proportions during training sessions were approXimately
the same as on the tests. The sample showed a strong tendency
to overvalue' information, i.e. to assign too much weight to
what was mistakenly believed to be the correct alternative.
Deviation from realism was espccially strong on the second
posttest, nearly all of it toward overconfidence.

The bulk of those who were underconfident during the
experiment were in the low class (Table 9). Of the three
treatments the individual study group with the graph tended
“o0 do the most undervaluing of information (Table 10). The
least undervaluing occurred in the team study group, in
which all lack of realism was in the direction of overconfidence.
Team testing (posttest 2) was alsc marked by little undervaluing
despite the strong deviation from realism.

In general, few Ss were consistently able to refrain from
temptations to mass their probabilities on the wrong response.
The overall pattern indicates that Ss commonly placed more -
value on their knowledge and their reasoning than their
performance justified. Since lack of realism was nearly
always in the direction of overconfidence, both realism and
overconfidence appear to be sensitive to problem difficulty.
Overconfidence increased along with difficulty in nearly all
cases.

One excepflon is the tendency of the low class to have a
higher proportioa of underconfident Ss than the high class,
even though the high class found the problemq less difficult.
A similar exception is the contrast between treatment groups:
the group which had the most difficulty with the items
(individual study with graph) had the highest proportion of
underconfident Ss. Thesc eXceptions sugygest that underconfid-
ence and overconfidcnce were both sensitive to problem difficulty
but the higher the level of achievement the more likely S
deviated from realism in the dircction of overconfidence.

Another factor countributing to overconfidence appeared to
be team discussion. Without exception, any team that deviated
from realism during training sessions exhibited overconfidence.
No team member in Group 5 showed underconiidence on any of the
tests, and only two Ss from the entire sample undervalued
information on the teamed posttest.

Iv. Discussion

Although evidence from this experiment f£ajls to confirm
the general effectiveness of realism training in modifying
assessment tendencies, the study produced several findings
about assessment tendencies of the seventh graders who
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Table 8.

-~

Number of Ss in Three Categories of Observed Realism
(Total Sample)

Pretest

Session
1

2

O O N8 o u s W

Posttest 1

Posttest 2

Underconfident

4

w = O N O

Realistic

12

11
7

10

9
10

10
1€

* Overconfident

33

17
15
22
20
24
25
20
22
18
30
40

*realism angle within 5 degrees of perfect realism
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Table 9. . :
Nurmber of Ss in Three Categories of Observed Realism
', By Class -

-~

Underconfident "Realistic" * Overconfident
High Low High Low High Low

Pretest 1 3 9 3 16 17

Session
1 8

2 : 9’
3 - 11
| 12

112

12

8

8 " 14
9

10
Posttest 1 0 3 9 17

Poggtest 2 0 2 , 0 0 24

*observed realism within 5 degrees of perfect realism

4




Table 10. .
Number of Ss in Three Categories of Observed Realism

By Treatment Groups
Underconfident "Realistic"* Overconfident
. I L 3k kk 1 2 3 1 2 3
Pretest 2 2 0 2 2 '8 11 14 8
Session
1 0 2 0 7 3 1 5 9 3
2" 1 3 o a3 0 7 6 2
3 0 2 0 6 3 1 9 12 3
4 1 1 0 5 3 1 7 11 4
57 0 0 0 4 3 1 11 9 4
6 0 2 0 2 2 2 12 10 3
7 0 0 0 2 5 0 8 7 5
8 0 1 0 1 1 0 9 , 8 5
9 2 1 0 4 3 3 7 9 2
Posttest 1 2 1 0 3 7 5 10 11 10
Posttest 2 1 1 0 0 0 0 13 12 15
i *observed realism within 5 degrees of perfect realism
**1=individual study, no graph; 2=individual study,

graph; 3=team study, graph’

***The unit of analysis for Group 3 during sessions is the team.
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participated in the experiment. In addition, the data in-
dicated that realism training was more, effective for low
achieving students, and a pattern emerged among low achievers
favoring individual study with 3 realism ¢raph as feedback
over no graph or team study. In view of the circumstances of
the experiment, these findings suggest that a more extensive
training program is needed before drawing the conclusion that
realism cannot be substantially modified.

Earlier work of "an unsystematic nature has indicated
that assessment tendencies of junior high students appear to
be stable over time and may not respond to training. In this
study, the proportion of students whose observed realism was
within five degrees of perfect realism increased from pretest
to the first posttest by only 8%. However, every sub-grouping
of the sample showed a decrease in the standard deviation of
the major dependent variable (angle of deviation from perfect
realism). Certain groups, such as the low-achieving class and
the individual-study treatments, responded more favorably to
training than other groups. 1In some cases, notably individual
study with the realism graph as feedback, a distinct trend
toward realism occurred over the training sessions.

Student Characteristics

The effect of training was nct as evident from this study
as several characteristics of students' assessment tendencies.
First, the tendencies of some students were much more stable
than those of others. The low class in particular fluctuated
widely in marked contrast tc the steady behavior of the high
class. Second and most prominent in the findings, students
were characteristically overconfident in their use of infor-
mation. The slope of observed realism nearly always fell
below perfect realism when the angle of deviation exceeded
five degrees. The tendency to place more value on an alterna-
tive than one's information about that alternative is actually
worth appears to be relatively constant in the data. Despite
increased opportunities to use the SCoRule and gain more
familiarity with the process of assessing subjective proba-
bilities, students overvalued information toward the end of
the experimant in about the same way they did at the begin-
ning whenever they were not being realistic.

Third, students became less realistic as problems became
more difficult. The wide fluctuations in observed realism
that occurred in some of the data are regularly related to
changes in 4ifficulty level. The relationship, however, does
not appear to be linear because the size of the fluctuations
was much greater when problems were especially difficult
(e.g. the low class) than when difficulty was reduced (e.g.
the high class).

30.
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Fourth, the data suggests that difficulty level may be
related to overconfidence. In groups 'for which problems were
relatively less difficult, nearly all students who failed to \
achieve defined realism exhibited overconfidence, while most
of those few who were underconfident were in groups that had
relatively more difficulty with the problems.

-

Finally, overconfidence may also be related to team
discussion. The absence of underconfidence in the team study
group and the nearly unanimous expression of overconfidence
on the team posttest may indicate that the dynamics of group
interaction promote a tendency to ignore the limitations of
one's information. The group, for example, may function to
divert an individual from recognizing what he knows by subtly
undermining his respect for his own judgment or by introducing
eXtraneous personality factors into the decision-making pro-
. cess. The practice of assigning students to congenial team
groupings may have contributed to a tendency to adopt the
position of peers despite misgivings.

It should be noted that the overconfidence so character-
istic of this sample is not to be confused with an exaggerated
sense of self-worth or an emotional state. Overconfidence, as
Figure 2 indicates, is a cognitive construct dealinyg with use
of information. It may be that affective characteristics play
a major role in how informatiion is assessed, but the primary
meaning of overconfidence should be interpreted in the context
of decision theory (de Fine*ti, 1937; Raiffa, 1968; Ransey,
1931; Savage. 1954). It is when a student attaches value to
his knowledge and reascning about a problem in excess of the
value his knowledge and reasoning are really worth that he
becomes overconfident. It s altogethcr possible that a
student has a weak self-concept or appears unsure of himself
while his observed realism indicates overconfidence, since the
distortion reflected in his deviation from realism is oriented
toward information rather than toward interpersonal relations.

At the same time it must be noted that a relationship J
between overconfidence and personality characteristics is a

least suggested by the data. Risk-taking tendencies and peer
interaction are both important ingredients in decision theory,
especially in relation to group problem-solving. If difficulty
increases to a point at which the individual feels personally
threatened, information distortion is likely to be in part a
function of self-esteem. Whether he will eXpress overconfidence
is problematic, however, because individuals differ. Some

react more cautiously as difficulty mounts, e.g. the under- .
confident students in the low class. Others become overconfident,
refusing to acknowledge that they know less than they did on the
easier problems. Self-concept may interact with assessment
tendencies even more when interpersonal relations are part of

the decision process. Members with weak self-concepts may
acquiesce while their partners interpret acquiescence as a
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- signal to weight suggestions more strongly than they should.

Information use is distinct from affective characteristics

‘but probably closely related.

Realism Training

Besides the general reduction in the standard deviation
of information distortion (angle of deviation from perfect
realism), the data supports a tentative conclusion that
realism training has beneficial effects in some instances
despite the lack of dramatic gains overall. The low class /
made steady gains in the proportion of students who were able
to achieve observed realism within five degrees of perfect
realilsm. In later training sessions, this class even sur-
passed the high class, and on the first posttest showed a
gain while the high class proportion remained at the pretest
level (Figure 15). ) '

The source,of this gain within the low class;came ex—
clusively from the second treatment group, in which individual
study was combined with the realism graph. The sharp increase
is even more striking in view of the lack of gain in the other
five cells of Table 7. Although neither the proportion attain-
ing defined realism nor the angle of deviation frpm perfect
realism indicated dramatic progress during the training sessions,
the graph group receiving individual study in the low class did
appear to make spurts in the direction of improvement

(Figures 17 and 18).

Realism gain may require a corbination of feedback about
realism and high problem difficulty. The apparently strong
relationship between difficulty and realism may mean that .
students are more likely to discover their long-established
tendencies to distort the value of information when they
confront a high level of uncertainty than when they have to
deal with uncertainty that is only moderate. The discovery,
moreover, may require explicit feedback about their tendencies
in order tc establish an intuitive awareness of the subject -
ive responses that contribute to realistic behavior.

If explicit feedback is important to attaining realism,
it may seem strange that the angle of deviation from perfect
realism fails to distinqui sharply between the two individual
study groups in the low class. It should be remembered, however,
that explicit feedback was given only with respect to observed
realism within five degrees of perfect realism. The proportion
attaining defined realism is then the best index of the effect-
iveness of explicit feedback, and the data do support the use
of a realism graph fox students having relative difficulty with
the problems. .

While the lack of overall gains may be related to inap-
propriate difficulty levels or the absence of explicit feedback
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in some cells of the design, a more likely explanation is the
brevity of the traininy. The modification of long-established
tendencies probably reguires a period of months. It is
possible that something of the c¢ffect of a longer period may
be achieved 1n just three weeks if the training is concentrated,
but the evidence of this study indicates that nine 20-25
minute sessions are not enough. In fact, it is suxprising;
that an average of 7-8 items per session provided enough
training to be associated with any change in observed realism,
e.g. the reduced standard deviations and the modest gain in
the number attaining defined realism.

Time coastraints also weakened the effect of the realism
graph, because some students were not able to stay lgng enough
at the end of a session to view their graphs. The rush to
board the bus tended to interfere with the process of receiv-
ing explicit feedback both in terms of viewing the graph and
listening tc experimenter interpretations of the graph. With
full and frequent exposure to realism graphs over several
months, students may be able to develop assessment strategies
that substantially alter established tendencies.

Contrary to expectations, team problem-solving did not
appear to support realism training. Especially when working
with relatively difficult problems (second posttest), students
found realism hard to achieve while interacting with their
peers. One of the questions raised by this experiment is why
team study is so closely associated with overconfidence.

Even without team study, however, seventh graders
clearly tend to exaggerate the value of their information.
This key finding agrees with Savage's observation, quoted
earlier, that our culture, especially our schooling, encourages
us to confuse belief with certainty. Though we have no assur-
ance that realism can be taugh=, it would seem that programs
for realism training mcrit further study.

o
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SCoRule

APPENDIX A.

Proccdures Tast*

]

NAME _

A B C D
a. 76 76 60 60
b. 70 70 70 70
c. 95 66 0 0
d. 100 0 0 0
e. 95 43 43 43
£. 85 85 0 0

Which of the above SCoRule settings would be best

l. you are sure that A is the correct choice.

TEACHER_

5
LXes e

(Really sure!)

2. you are alrmost sure that A is correct but B might

be correct.

" {You know that C and D are wrong.)

3. you are not sure which choice is correct but you

have reason to think that A or B are more likely

to be correct than C or .

4, you have no knowledge to help you make a choice.

5. you arc almost sure that A is correct but if it

isn't you have no idea which of the others is.

6. you will just have to guess.

*Scoring:

(Write a little

letter in each of the blanks.)

2 points per qguestion, 1 point for "f" on question 3.
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APPENDLX B.

3

Cemputat:onal Procedures for
Calculating Realism during
Training Sessions¥* //

/

tudent's responses = S{X) = S(A), S(B), S(C), S(D)**
a. Each X is a one to three digit number ( 04X ¢100)
which is input separately.
b. Bach X is a SCoRulc value (log score}.
c. Order of input proceeds from first value (A) thru
last 'value (D).
J i
Transformation from log score, S(X), to probability, P(X)‘
<(X) £1.00
. ‘,p(XF anti logig (§_{X) - lOO)
50
Validity check on responses.
{
a. 1.00 - g p (X)i_L_A
b. D= . 0axxs
Preparing student's response, p(X),.for curve fitting.
1l - p(X) if X is correct answer
a. d(X) = - p(X) if X is incorrect answer
b. PD = g p(X) 4(X)
< -
c. p2= % p(x)?
**q., aj = nuimber of possible answecr to ith item = 4
Accumulating response data over items
a. K = number of items answered in the session
» ] P} 2 .
b. Z PD and% are sums accumulated item
L L i-1 ,
by item, i.e.i PD = iLPD + PD; is computed at the
1
end of item 1i.
k
**o, Eai = K * 4
1

3¢6.




" 6. Curve fitting at end of session
K

fai

b. 'slope b = =

= .25

*kg f) =

7. Category assignment for feedback.

’

a. A slopeof .82 is five degrees below b=1.00.-

PEd

b. A slope of 1.20 is five degrees above b=1.00.

c. "Rezlistic" if .82 £ b ¢ 1.20.

d. YOvexconfident"” if b ., .82.

e. "Underconfident" if b > 1.20.

B~-2

*Computational procedures for DEC-TEST, which was used to

analyze the data, are presented in Brennan (1973).

**Only four alternative items were used in this experiment.

**%*This toleréhce level was arbitrary; it should not be
confused wipb the range of .tolerance for defined

realism (7 abpve).
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APPENDIX

C.

Summary Data for Tests
And Training Sessions

NOTE: Unless otherwise indicated, the standard
deviation is shown below the mean, and
the number of Ss and mean number of items
are hyphenated on the line below the
standard deviation,

Example: 8.32 (X)
6.51 (sd)
13 - 7.2  (N-K)




Pretest*

C-1 Cell Means for Angles of Deviation of Observed Realism from

Perfect Realism.

Low Class
Treatment Group

1l 2

18.47
12.93
8"18 .8

15.76
17.14

19,05
9.05
9-19.0

Sessions

1

2.16
2"8.5
10.36
10.34
2-5.5
7. 19.94 24.68 18.98
21.09 27.39 10.46
6-6.2 9-6.4 2-7.0
8 32,50 26.97 25.16
23.99 26.51 13.96
4-6.3 5-6.2 2-6.5
9 7.52 22.59 .65
5.14 22.36 .64
6-7.7 8-7.5 2-5.0
Posttests
1 13.57 11.41 17.83
8.11 11.52 10.48
8-32.1 9-27.6 6-34.3
2 18.69 26.11 26.98
8.09 . 5.05 13.17
7-20.0° 5-15.8 6-19.8

6-22.3

.
]

High -Class
Treatment Group

1 o2

10.84
6.26
7~21.6

9.67
8.48
9-18.9 1

20.34
21.27
8-5.6

20.72 1l
17.15
6-5.2 1

16.63 X
13.71
8-5.8 2

9.30 1
5.41 1
7-4.9 3

12.89
9.66
8-7.4

3

7.54 -
7.10
0-23.1

2-6.0

5.77
.00
"'5.0

9.74
.01
-6.0

5.31
1.12
-7.0

" 7.93

5.77
3-11.0

6.75 14.44

8.31
3-9.0

2.25
3.95
3-10.0

3.12

5-8.6
12.76 7.59 1l
6.39 10.57
4-9.0 3-9.0
9.17 13.65 14.01
3.42 3.47

1.38

6-10.5 5-9.4 3-8.3

9.00 7.71 12.85

7.41 6.39 9.55
7-9.1 5-9.6 3-8.7
8.22 10.13 8.89
4.51 5.73 6.66
7-36.4 9-29.3 10-32.7
16.06 13.04 19.04
2.81 3.92 3.86
7-17.4 8-18.9 9-20.3

13.31
11.34
49-20.6

17.77

.21.48

30-5.7

15.54
17.59
26-6.5

A

~

15.65
14.97

34-6.7

10.72

9.20
31-6.1

17.83
19,94
34-8.6

15.77
15.96
33-8.5

18.16
20.32
27-7.5

19.22
18.18
25-8.2

11.85
14.43
31-8.2

11.34
8.68
49-31.8

19.32
8.33
42-18.%

* Ahout five minutes of the 45 minute class period was spent completing

the SCoRules Procedures Test.
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C-2. Marginal Means for Angles of Deviation of
Observed Realism from Perfect Realism
Class Treatment Group TOTAL
Low High 1 2 3 SAMPLE
Pretest* 17.99 9.17 14,91 14.36 10.62 13.31 v
12,98 7.53 11.04 9.94 12.55 11.34 1
23-19.8 26-21.2 15-20.1 18-18.9 16-22.8 49-20.6
Sessions
-1 23.67 12,61 7.49 24,52 24.96 17.77
23,96 17.50 10.89 24,59 21.49 21.48
14-6.0 16~5.4 12-5.2 14-5.6 4-7.3 30~5.7
‘ s
2 18.04 13,03 11.85 19.19 15.77 15.54
19.20 15.42 14.41 20.88 .01 17.59
13-7.4 13-5.7 12-7,2 12-6.3 2-4.5 26-6.5
. . ‘\
3 17.93 13,37 10.73 21.61 11,77 15.65
o 17.22 11.89 10,30 17.91 8.03 14.97 .
17-7.9 17-5.5 15-70 15~-6.7 4-7.8 34-6.7 N
4 11.12 10.38 9.71 10.90 12.84 10.72
' 10.43 8.04 9.83 8.35 9.23 9.20
14-7.2 17-5.1 13-6.5 13-5.5 5-6.6. 31-6.1
5 25.38 11.12 16.68 21.80- 10.20 17.83
25.01 9.97 16.43 25.06 5.44 19.94
16-8.9 18-8.3 15-932 14-7.4 5-10.0 34-8.6
6 20.20 10.46 16.55 16.05 12.81 15,77
19.84 6.03 17.24 16.36 9.39 15.96
18-7.9{ 15-9.1 14-9.1 14-8.1 5=7.6 33-8.5
7 22,34 ~11.06 17.07 20.41 14.94 18.16
23.94 7.73 17.20 25,40 8.00 20.32
11-6.4 10-9.3 10-7.3 12-7.1 '5-8.8 27-7.5
, .
8 28.65 11.81 18,50 20.31 18.47 19.22
23.94 3.87 +19.18 20.04 10.43 18.18
11-6.3 11-9.6 10-8.8 10-7.8 5~7.6 25-8.2
9 14.20 9.34 8.32 16.86 7.97 11.85
18.30 7.80 6.51 19.38 9.52 14.43
16-7.3 15-9.2 13-8.5 13-8.3 5~7.2 31-8.2
Posttests
1 13.84 9.14 11.08 10.77 12.24 11.34
10.48 5.88 7.19 9.13 9.36 8.68
23-30.9 26-32.5 15-34.1 18-28.4 16~-33.3 49-31.8
-2 23.52 16.17 17.37 18.07 22.22 19,32
10.26 4.40 6.20 7.73 9.67 8.33
18-18.8 24-19.0 14-18.7 13~-17.7 15-20.1 42-18.9 -
1)
*About five minutes of the 45-minute class period was spent completing
the SCoRule Procedures Test. .
40.
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c~-3 Cell Means and Standard Deviations for

. \\ Estimated Proportion Correct®
\
s ' Low Class High Class

Treatment Group Treatment Group TOTAL

1l 2 3 1l 2 3
‘Pretest .53 .46 .53 .73 .64 .74 .61
- .18 .19 .22 .07 .18 .15 .20

, .

Sessions ve
1l : <54 .39 .26 .73 : .49 .46 .51
.16 22 .09 .14 .28 .11 . .24
2 .57 .61 . .56 .73 .54 .50 .61
.22 .31 .00 1l «25 .00 - .24
3 .44 .41 .79 .66 .49 .55 .52
.16 .18 .09 .14 .22 .05 .20
4 55 .53 .70 .69 .58 .61 .60
<17 .08 .05 .16 .26 .21 .19
5 .41 «37 55 .68 50 .67 .51
<17 .19 .02 %19 <14 .08 .20
6 .46 .52 .68 . .69 .70 .65 .59
.19 .20 .18 .10 .12 «137. .19
7 .41 .45 'S | .63 .60 .64 .51
.15 - .27 .16 .11 .23 .05 22
8 +33 .43 .45 .71 57 .64 .54
.28 . .31 .13 .1l .14 .04 23
9 . <54 . .44 .85 .72 .58 .70 .60
.21 21 < W15 .18 17 . «14 23

Posttests

1 053 056 .52 .70 06'1 .72 062
.12 .18 .14 .07 .16 «13 16
2 . <42 .41 .35 .55 «59 .54 .49
.09 .05 .06 .08 .08 .07 11

* See Appendix C-1 for N and K in each cell.
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-

Pretest

Sessions

1

Posttests

1

Low

.50
.20

.44
.21

.59
26

.20

.56

14

.18

.51
.20

A5 .
.23

+40
26

.53
.24
.54
.15

.39
.08

c-4

Class

.63
.21

«57
.19

.22

.60
.18

.68
.11

.63
14

.€5
.13

«67
.18
.69

.13

.56
.08

.65
.19

.54
.19
.62
.18

.54
.23

.57
.19

.53
.16

«56
«25

«76
.15
.61

.13

.48
11

Treatment Group
2

.55
.21

.49
.27

.50
'25

.64
.21

.17

* See Appendix C-2 for N and K information.

1Y)

.66
.20

.36

.14

.53
.03

.67
.14

.65
17

.62
.09

.66
.15

«55
.16

57
.13

.73

«65
.16

.12

TOTAL
SAMPLE

61
.20

.51
.24

.61
.24
.52
.20

.60
+19

.51
.20

.59
.19

.51
.22

054
.23

.60
.23




C-5. Cell Means and Standard Deviations for Mean Log ]
Scores (Average SCoRule Value for Correct Alternatives)*

Low Class High Class TOTAL
Treatment Group : Treatment Group SAMPLE
1 ) 2 3 1 2 3
? Pretest 70.06 71.23 73.92 78.02 75,68 80.76 75.10
< 9.58 7.33 8.74 3.64 10.44 11.63 9.93
Sessions
1 75.49 58.13 63.17 83.54 64.10 76.73 69.85 "
eg.1v 17.48 1.17 9.95 22.58 6.12 17.86
.o .5 .0 .7 .5 .5 .4
> N ’ .
-2 73.98 77.58 67.50 80.62 70.05 68.00 74 .96
13.11 13.13 .00 - 11l.70 " 11.88 .00 12.74
1.2 1.0 .0 .3 1.5 .0 .9
3 70.72 71.68 85.12 79.74 68.54 61.43 72.56
) 8.59 5.63 2.39 11.11 17.91 1.43 12.54
1.1 .7 1.0 .0 .6 .0 .6
4 80.14 71.85 77.71 77.08 77.13 70.79 76.10
6.82 6.54 3.71 12.50 9.27 17.83 © 10.6G
3 .8 .0 .0 7 .0 .4
5 65.96 65.90 71.10 77.23 69.25 80.10 70.59
12.81 12.83 3.32 10.83 9.51" 8.97 12.13
1.2 1.0 2.5 .4 .4 .0 .8
6 68.27 - 71.49 76.10 74.74 79.73 70.71 72.95
7.21 8.14 17.90 8.02 5.65 13.52 9.88
.7 .4 3.0 * . 2 .0 5
7 68.02 69.74 74.77 70.06 77.09 70.58 70.69
14.61 19.86 2.23 11.29 15.72 5.47 15.38
.0 .2 2.0 .0 .0 0 o2
8 53.67 59.92 59.89 78.10 71.56 70.33 68.86
17.16 21.11 13.44 5.96 5.40 2.87 15.22
.0 .8 2.5 1.0 .0 .0 .6
9 78.93 63.02 87.19 79.20 76.53 72.42 74.40
9.67 24.88 12.81 12.0% 7.91 15.93 17.61
.3 .3 2.5 .6 .0 .0 4
Posttests .
1 69.87 75.17 66.19 78.61 76.64 79.10 74.717
7.47 \ 9.76 11.91 6.83 7.26 11.37 10.31
2 66.45 58.49 57.57 67.16 70.59 62.38 64.27
4.61 9.09 12.39 3.50 4.74 5.52 8.31
. *See Appendix C-1 for N and K in each cell.

**Mean number of computer validity checks. i.e. mean number of times in which
an item's probability values (anti log of SCoRrule values) did not sum to 1.00

R within a .04 tolerance.. S then re-entered values.

43.

I 2 )
N
-




- o T -
C-6. Marginal Means and Standard Deviations for -
Mean Log Scores¥* ,
Class Treatment Group TOTAL
Low High SAMPLE
Pretest 71.52 78.26 73.78 73.45 78.19 75.10
8.67 9.90 8.42 9.29 11.14 * 9.93
Sessions - ~
1 66.29 72.97 79.51 61.54 69,95 69.85
15,02 19,49 9.93 20.76 8.09 17.86
J2%% .6 .3 s .5 .3 . .4
2 75. 14 74.77 77.30 73.81 67.75 = 74.96
12.91 12.57 12.86 13.07 .25 12.74"
1.0 .9 .8 1.3 .0 .9
3 72.81 72,32 74.93 70.01 73.28 72.56
8.30 15,67 10.83 13.73 12.01 12.54
.9 .3 .6 .7 .5 .6
4 %6.24 75.99 78.49 74.69 73.56 76.10
7.44 12,71 110.39 8.54 14.41 10.66
.5 .3 .2 .8 .0 .4
: 5 66.58 74.16 71.22 67.82 76.50 70.59
. 12. 17 10. 93 8.28 11.18 8. 50 12.13
1.3 -3 * -4 .6 1.0 .8
6 70.75 75.60 71.51 74 .43 72.87 72.95
9.73 9,38 8.28 8.34 15.65 " 9.88
.8 ) o1 .4 o4 1.2 .5
7 ’ 69.72 72.33 68.84 71.57 72.26 70,69
16,99 "12.00 . 13.42 19.17 4.91 15.38
.4 .0 .0 o2 .8 .2
8. 62.18 74,10 68.32 70.74 +66.16 68,86
19.92 6.29 16.80 15.43 10.17 15,22
.8 .4 .6 .4 1.0 .6
9 72.01 76.96 79.07 68.23 78,33 74.40
21,27 12,08 11.02 21.18 16.44 17.61
.6 .3 .5 .2 1.0 <4
Posttests
I 70.99 78.12 73.95 75.91 74.26 74.77
10.35 9.04 8.40 8.064 13.16 10.31
2 61.28 66.51 66.80 65.93 60.46 64.27 c |
9.98 5.88 4.11 8.96 9.23 8.31 j
*See Appendix C-2 for N and K information >
**Mean number of computer validity checks (see Appendix C-S). " |
- ) .
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APPENDIX D.

Means and Standard Deviations for Angles of Deviation
of Observed Realism from Perfect Realism
On Easy and-Hard Items

26

26

. 28

25

35

36

25

25

34

Easy

bW
L) L]

During Training Sessions

X*

15.58
18.62

10.29
14.49

21.55
25.36

7.69
11.95

13.92
19.87

11.62
19.48

14.81
13.85

8.38
15.65

*3tandard deviations are shown below means.
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25

26

32

29

33

32

25

24

32

—

X

27.26
26.87

24.53
23\.80

16.30

19.97

21.19
21.48

30.67
26.69

27.67
22.21

22.25
24.76

29.08
23.71

32.13
27.69




